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PO. BOX 320850 (57) ABSTRACT 

ALEXANDRIA, VA 22320-4850 (Us) A robot is provided in a Cartesian space. The robot is pro 
vided With a linear movement rail, a movable body, a swing 

- . arm, a linear movement arm. The linear movement rail 
(73) Asslgnee' TOKYO (JP) extends in parallel With the X-axis direction. The movable 

’ body is linearly moved in the X-axis direction along the linear 
movement rail. The swing arm has a ?rst end and a second 

(21) Appl. No.: 12/588,683 end. The ?rst end is rotatably connected to the movable body 
around an R-axis (Which is a sWing axis) extending in a 

. horizontal direction Which is orthogonal to the X-axis direc 
(22) Flled: Oct‘ 23’ 2009 tion and the second end extends radially from the R-axis. The 

linear movement arm, Which is connected to the second end of 
(30) Foreign Application Priority Data the sWing arm, moves a Wrist unit in the Y-axis direction 

Which is inparallel With the R-axis.A task tool is loaded to the 
Oct. 24, 2008 (JP) ............................... .. 2008-274263 Wrist unit. 
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ROBOT PROVIDED WITH MOVABLE BODY 
MOVED ALONG LINEAR MOVEMENT RAIL 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is based on and claims the bene?t 
of priority from earlier Japanese Patent. Application No. 
2008-274263 ?led Oct. 24, 2008, the description of Which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Technical Field of the Invention 
[0003] The present invention relates to a robot having a 
movable body Which is moved along a linear movement rail 
horizontally extending in the X-axis direction. 
[0004] 2. RelatedArt 
[0005] Some types of robots have been known, Which carry 
out tasks, such as an assembly, in an industrial plant in Which 
an assembly line is provided as a task line. For example, as 
disclosed in Japanese Patent Application Laid-Open Publica 
tion No. 8-141949, Cartesian coordinate robots Qi-Y robots) 
have been knoWn as a type of such robots. Such a Cartesian 
coordinate robot Works in a space de?ned by an 
[0006] X-axis (a linearly movable axis), aY-axis orthogo 
nal to the X-axis, a Z-axis (a vertical axis) orthogonal to the 
X- andY-axes, and a T-axis (a rotation axis) orthogonal to the 
X-axis. This robot includes an X-axis transfer unit disposed 
on the ?oor of a factory, a Y-axis transfer unit moved by the 
X-axis transfer unit in the X-axis direction, a Z-axis transfer 
unit moved by the Y-axis transfer unit in the Y-axis direction, 
and a Wrist unit moved by the Z-axis transfer unit in the 
vertical direction (Z-axis direction) and rotatable about the 
X-axis (T-axis). A task tool, such as a chuck, is attached to the 
Wrist unit in a replaceable manner. Thus, it is so con?gured 
that a task can be performed With the Wrist unit (task tool), 
being freely moved in the three directions de?ned by the X, Y 
and Z axes. 

[0007] While the robots as described above are involved in 
their tasks in a task line, there has been an increasing need, for 
example, of gaining a good vieW over the factory so that one 
can easily grasp the operating conditions of the task line. For 
this reason, it has been desired to reduce the volume of a task 
line (i.e., an assembly line or a production line) (hereinafter 
the volume of a task line is referred to as a “task line volume”), 
or more speci?cally, the vertical dimension of a task line. 
[0008] Accordingly, those robots Which are used in a task 
line are also desired to be reduced in their dimensions in the 
vertical direction (Z-axis direction) and the WidthWise direc 
tion (Y-axis direction), excepting the X-axis direction Which 
usually coincides With the transfer direction of Work, i.e. the 
task line, along Which such robots are arranged. Of the tWo 
dimensions, the dimension in the vertical direction has par 
ticularly been desired to be reduced, in order to ensure a good 
vieW over the factory. 
[0009] HoWever, such a generally used Cartesian coordi 
nate robot, With all of the three axes X, Y and Z being linear 
movement axes, Will have a problem in reducing the task line 
volume. For example, the Z-axis transfer unit needs to have a 
vertical dimension suitable for the required vertical move 
ment range of the Wrist unit. HoWever, it is dif?cult to achieve 
good reduction in the vertical dimension of the Cartesian 
coordinate robot if the required vertical movement range of 
the Wrist unit is to be maintained. 
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[0010] Also, achieving reduction in the task line volume 
Would be useless if the reduction causes the takt time (move 
ment speed of the robot) to be lengthened. With the achieve 
ment of the reduction in the task line volume, at least the takt 
time of the conventional level is required to be maintained. In 
addition, it is needed to avoid obstacles on the task line or 
suspended overhead Without causing collision With the 
obstacles. 

SUMMARY OF THE INVENTION 

[0011] The present invention has been made in light of the 
circumstances described above, and has as its object to pro 
vide a robot having a movable body Which is movable along 
a linear movement rail horizontally extending in the X-axis 
direction, able to reduce the vertical dimension of the robot 
While maintaining the required movement range and the 
required movement speed, and also able to avoid obstacles on 
the task line or suspended overhead Without causing collision 
With the obstacles. 
[0012] In order to achieve the above object, the present 
invention provides a robot driven in a space in Which there are 
an orthogonal X-axis,Y-axis and Z-axis, that is, in a Cartesian 
space. The robot comprises a linear movement rail that 
extends Which is parallel With the X-axis direction; a movable 
body linearly moved in the X-axis direction along the linear 
movement rail; a sWing arm having a ?rst end and a second 
end, Wherein the ?rst end is rotatably connected to the mov 
able body around an R-axis (Which is a sWing axis) extending 
in a horizontal direction Which is orthogonal to the X-axis 
direction and the second end extends radially from the R-axis; 
and a linear movement arm that is connected to the second end 
of the sWing arm and moves a Wrist unit in theY-axis direction 
Which is parallel With the R-axis, a task tool being loaded to 
the Wri st unit. 
[0013] With this con?guration, the Wrist unit at the end of 
the linear movement arm is moved in the X-axis direction 
With the X-axis linear movement of the movable body. Also, 
the Wrist unit is moved along a rotation locus resulting from 
the rotation (sWinging motion) of the sWing arm about the 
R-axis Which is orthogonal to the X-axis direction and 
extends in the horizontal direction, to thereby ensure the 
vertical movement range. Further, the Wrist unit is moved in 
the Y-axis direction With the linear movement arm. 
[0014] Thus, the vertical movement (Z-axis movement) 
range of the Wrist unit falls Within the range of the rotation 
(sWinging motion) of the sWing arm about the R-axis Which 
extends in the horizontal direction. In this Way, compared to 
the robot using a Z-axis transfer unit, the robot of the present 
invention can reduce the Z-axis dimension of the entire arms, 
but nevertheless can permit the Wrist unit to have the same 
Z-axis movement range as that of the robot using the Z-axis 
transfer unit. 
[0015] In contrast, in the present invention, the robots in a 
task line are involved not only in an assembly tasks performed 
in the same position, but also in pick-and-place tasks (i.e., 
picking up, carrying and placing a Work at a speci?c position) 
involving the X-axis movement. Depending on the factory, 
there is not alWays enough space for a robot to carry a Work to 
a destination, because boxes of supplementary parts may be 
placed on the task line, or because other facilities of the 
factory may intrude on the task line. 
[0016] Under such conditions, the robot is required to raise 
its arm (i.e., required to move in the Z-axis direction) to avoid 
the obstacles and carry the Work to the destination. 
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[0017] With a generally used Cartesian coordinate robot, 
however, raising the arm to a certain level in the Z-axis direc 
tion for the avoidance of an obstacle means permitting the 
Z-axis transfer unit to move upward, leading to possible col 
lision With other obstacles that may be suspended from the 
ceiling, for example. 
[0018] The X-axis movement of the Wrist unit can be pro 
duced by combining the X-axis movement of the movable 
body along the linear movement rail With the X-axis move 
ment components of the sWinging motion of the sWing arm. 
Therefore, the Work can be carried to the destination faster 
than a generally used Cartesian coordinate robot. Accord 
ingly, the movement speed can be ensured, Which means that 
the takt time can be maintained or can be shortened. 

[0019] Further, for example, the robot of the present inven 
tion can impart X-axis movement to the movable body, While 
avoiding obstacles, such as the facilities of the factory or other 
devices, or Works, Which Would be partially present in the 
movement range of the robot. 
[0020] Speci?cally, the robot of the present invention can 
avoid obstacles by raising or loWering the sWing arm to permit 
the movable body to move in the X-axis direction. More 
speci?cally, for example, in a pick-and-place task performed 
using the X-axis movement along the linear movement rail, 
the robot of the present invention can avoid obstacles present 
above and beloW the linear movement rail by raising and 
loWering the Wrist unit utiliZing the rotation (sWinging 
motion) of the sWing arm about the R-axis, With the tip of the 
Wrist unit being parallel to the X-axis direction. 
[0021] Accordingly, the raising and loWering motions of 
the Wrist unit, caused by the rotation of the sWing arm about 
the R-axis, are constrained Within the permitted Z-axis move 
ment range, Without alloWing the arm to project outside the 
permitted Z-axis movement range. Thus, performing the 
pick-and-place tasks While avoiding obstacles can be easily 
ensured. In this Way, the robot of the present invention can 
enhance the ?exibility in the avoidance of obstacles. 
[0022] It is preferred that the linear movement arm is a 
telescopically movable retractable arm of Which movement is 
telescopically controlled and retractable. 
[0023] With this con?guration, the Wrist unit can be moved 
in theY-axis direction With the telescopic motion of the linear 
movement arm per se. Thus, the linear movement arm can be 
stretched When needed and can otherWise stay in a retracted 
state. 

[0024] In this Way, the linear movement arm With its 
reduced Y-axis dimension can ensure a Wider movement 

range in the Y-axis direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] In the accompanying draWings: 
[0026] FIG. 1A is a front vieW illustrating a robot according 
to an embodiment of the present invention; 
[0027] FIG. 1B is a left-side vieW illustrating the robot 
according to the embodiment; 
[0028] FIG. 1C is a top vieW illustrating the robot according 
to the embodiment; 
[0029] FIG. 2A is a perspective front vieW illustrating the 
robot according to the embodiment; 
[0030] FIG. 2B is a perspective rear vieW illustrating the 
robot according to the embodiment; 
[0031] FIG. 3A is a vertical cross-sectional vieW illustrat 
ing the con?guration of a linear movement arm of the robot, 
in a retracted state, according to the embodiment; and 
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[0032] FIG. 3B is a vertical cross-sectional vieW illustrat 
ing the con?guration of the linear movement arm of the robot, 
in a state of being extended, according to the embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0033] With reference to the accompanying draWings, 
hereinafter Will be described an embodiment in Which the 
present invention is applied to a Wall-mounting (hanging) 
robot. 
[0034] The general appearance of a robot 1 according to the 
embodiment Will be grasped from the illustrations in FIGS. 
1A to 2B. As shoWn in FIG. 1B, the robot 1 is adapted to be 
attached to a vertical Wall surface W provided in a factory, for 
example, With an attachment surface (rear surface) of the 
robot 1 being applied thereto. 
[0035] The folloWing description Will be given on an 
assumption that the attachment surface of the robot 1 is a rear 
surface, the horiZontal direction is the X-axis direction, the 
WidthWise direction is the Y-axis direction, and the vertical 
direction is the Z-axis direction. 
[0036] As shoWn in FIGS. 1A to 2B, the robot 1 is provided 
With a linear movement rail 2 extending in the horizontal 
direction Qi-axis direction) and a movable body 3. The mov 
able body 3 is supported by the linear movement rail 2 so as 
to be slidably movable in the X-axis direction. The linear rail 
2 is incorporated With a linear movement mechanism, such as 
a ball-screW mechanism, not shoWn, so that the movable body 
3 can be linearly moved along the linear movement rail 2, or 
in the X-axis direction. The movable body 3 is con?gured to 
have a substantially L-shaped side face for arrangement 
across the front and the top faces of the linear movement rail 

2: 
[0037] The linear movement rail 2 is provided, at its left end 
portion, With a base 4 having a shape of a rectangularbox. The 
base 4 incorporates therein an X-axis movement motor 5 
serving as a drive source for the linear movement mechanism 
and includes a connector for establishing connection With an 
external unit (robot controller). As shoWn in FIG. 1B, the 
robot 1, When being attached to the Wall surface W, is so 
adapted that the rear face of the base is applied to the Wall 
surface W. In this case, it is ensured that a gap is provided 
betWeen the Wall surface W and the linear movement rail 2. 
[0038] As shoWn in FIGS. 1C and 2B, a bottom plate 6 is 
attached to the linear movement rail 2 so as to be located in the 
gap and to extend rearWard from the loWer rear edge portion 
of the linear movement rail 2. 
[0039] Electrical Wiring (as Well as air piping) connecting 
betWeen the base 4 and the movable body 3 is bendably held 
by a ?exible cable carrier (i.e., ?exible ?at cable called Cable 
Bear®) 7 and disposed on the bottom plate 6 (i.e. in the gap 
betWeen the Wall surface W and the linear movement rail 2). 
[0040] As shoWn in FIG. 1A, mounting plates 8, 8 are 
provided at the left and right positions, of the bottom plate 6 
so as to be projected doWnWard from the bottom face thereof 
and be bolted to the outside. Instead of attaching to the Wall 
surface W, the robot 1 can be attached onto a strut (support 
table), not shoWn, by mounting the mounting plates 8, 8 
thereon. 
[0041] The movable body 3 has a front face to Which a 
sWing arm 9 is connected. The sWing arm 9 has a base portion 
(the upper portion as vieWed in FIG. 1A or 1B) and a tip 
portion. The base portion is attached to the movable body 3 so 
that the sWing arm 9 can be rotated (sWung) about an R-axis 
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which is orthogonal to the X-axis direction and extends in the 
horizontal direction (widthwise direction or the Y-axis direc 
tion). The tip portion extends in the radial direction from the 
R-axis. The R-axis is provided as a swing axis for the swing 
arm 9. 

[0042] As shown in FIGS. 1B and 1C, the swing arm 9 is 
adapted to be freely actuated and rotated (swung) about the 
R-axis by an R-axis motor 10 provided at the upper part of the 
movable body 3. 
[0043] It should be appreciated that, in FIGS. 1A to 3B, the 
swing arm 9 is illustrated with its tip portion being directed 
downward. In the following description, this state of the 
swing arm 9 is used as a reference to indicate directions which 
will be expressed by such terms as “upward”, “downward”, 
“upper, “lower”, and the like. 
[0044] As shown in FIGS. 3A and 3B as well, the tip por 
tion of the swing arm 9 is attached with a linear movement 
arm 12 to which a wrist unit 11 is further attached. The linear 
movement arm 12 is adapted to linearly move the wrist unit 1 1 
in the Y-axis direction which is parallel to the R-axis. A task 
tool IL (such as a hand) will be attached to the wrist unit 11. 
In the present embodiment, the linear movement arm 12 is 
made up of a so-called telescopically movable retractable 
arm. Referring to FIGS. 3A and 3B, hereinafter is described 
in detail the con?guration of the linear movement arm 12. 
[0045] The linear movement arm 12 includes a plate-like 
?rst movable member 13 and a plate-like second movable 
member 14. The ?rst movable member 13 is provided with a 
long slot 13a extending in the Y-axis direction and disposed 
on the side of the tip portion of the swing arm 9 (on the side of 
the lower face of the tip portion as shown in FIG. 3A or 3B). 
The second movable member 14 is disposed on the side of the 
lower face of the ?rst movable member 13. The movable 
member 14 has a lower face provided with a cylindrical 
member 1411. The wrist unit 11 is provided at the front end 
face of the cylindrical member 1411 so as to be coaxially 
rotatable about a T-axis which is parallel to the Y-axis direc 
tion. In order to actuate and coaxially rotate the wrist unit 11, 
a T-axis motor 15 is provided in the cylindrical member 1411. 
[0046] The ?rst movablc member 13 has a rear face (upper 
face) provided with a ?rst sliding rail 16 extending in the 
Y-axis (widthwise) direction and a ?rst rack 17 elongated in 
the Y-axis (widthwise) direction. Meanwhile, ?rst linear 
guide blocks 18 are provided at an end face (lower face) of the 
tip portion of the swing arm 9. The ?rst linear guide blocks 18 
are adapted to support the ?rst sliding rail 16 in a slidably 
movable manner, whereby the ?rst movable member 13 is 
made movable in the Y-axis (widthwise) direction relative to 
the swing arm 9. 
[0047] The second movable member 14 has a rear face 
(upper face) provided with a second sliding rail 19 extending 
in the Y-axis (widthwise) direction and a second rack 20 
elongated in the Y-axis (widthwise) direction. Meanwhile, 
second linear guide blocks 21 are provided at a front face 
(lower face) of the ?rst movable member 13. The second 
linear guide blocks 21 are adapted to support the second 
sliding rail 19 in a slidably movable manner, whereby the 
second movable member 14 is made movable in the Y-axis 
(widthwise) direction relative to the ?rst movable member 13. 
[0048] The swing arm 9 is provided therein with a Y-axis 
movement motor 22 having a rotary shaft 22a that passes 
through and projects downward from the lower outer wall of 
the swing arm 9. Further, the projected end of the rotary shaft 
22a passes through the long slot 13a formed in the ?rst 
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movable member 13 and extends to the side of the rear face 
(upper face) of the second movable member 14. The rotary 
shaft 22a of the Y-axis movement motor 22 is provided with 
a ?rst pinion 23 and a second pinion 24. The ?rst pinion 23 is 
located at an intermediate portion of the rotary shaft 22a, for 
engagement with the ?rst rack 17. The second pinion 24 is 
located at the projected end of the rotary shaft 22a, for 
engagement with the second rack 20. The second pinion 24 
has a diameter twice as large as that of the ?rst pinion. 23. 

[0049] With the con?guration described above, when the 
rotary shaft 22a is rotated being actuated by the Y-axis move 
ment motor 22, the ?rst pinion 23 is actuated to move the ?rst 
rack 17 as well as the ?rst movable member 13 in the Y-axis 
direction. At the same time, the second pinion 24 is also 
actuated to move the second rack 20 as well as the second 
movable member 14 in the Y-axis direction. As a result, the 
linear movement arm 12 becomes linearly movable (tele 
scopically movable) in the Y-axis (widthwise) direction. 
[0050] Thus, the linear movement arm 12 is ensured to 
move forward (be stretched) with the normal rotation of the 
Y-axis movement motor 22 and to move rearward (be 
retracted) with the reverse rotation of the motor 22. In this 
case, the second movable member 14 moves a distance which 
is longer by a factor of two than the ?rst movable member 13 
because the diameter of the former is twice as large as that of 
the latter, as mentioned above. 

[0051] Normally, the linear movement arm 12 is in a 
retracted state, as shown in FIG. 3A. FIG. 3B illustrates a state 
where the linear movement arm 12 has been maximally 
stretched forward. 

[0052] Hereinafter, some advantages of the above con?gu 
ration will be described. For example, as mentioned at the 
beginning, the robot 1 con?gured as described above carries 
out a task, such as an assembling task, a machining task, a 
welding task or a coating task, in a plant facility (task line, i.e., 
production line or assembly line). Therefore, the robot 1 is set 
up on the wall ‘surface W or a strut, not shown, for example, 
so that the X-axis direction (the direction in which the linear 
movement rail 2 extend s) coincides with the transfer direction 
of workpieces on the task line. 

[0053] In this case, a required task tool TL is attached to the 
wri st unit 11 at the end of the linear movement arm 12 of the 
robot 1. Then, the robot controller, not shown, drives and 
controls the X-axis movement motor 5, the R-axis motor 10, 
theY-axis movement motor 22 and the Taxis motor 15, as well 
as the task tool TL. 

[0054] In the robot 1, the movable body 3 is freely moved in 
the X-axis direction along the linear movement rail 2, being 
actuated by the X-axis movement motor 5. At the same time, 
the swing arm 9 provided at the front face of the of the 
movable body 3 is actuated by the R-axis motor 1 0 and rotated 
(swung) about the R-axis which is orthogonal to the X-axis 
direction and extends in the horiZontal direction. Further, the 
linear movement arm 12 provided at the tip portion of the 
swing arm 9 is actuated by theY-axis movement motor 22 and 
freely moves (telescopically moves) in theY-axis (widthwise) 
direction from the tip portion of the swing arm 9. At the same 
time, the wrist unit 11 provided at the end of the linear 
movement arm 12 (speci?cally, cylindrical member 1411) is 
actuated by the T-axis motor 15 and coaxially rotated about 
the T-axis. Thus, the robot 1 is adapted to carry out its task 
with free movement of the wrist unit 1 1 (task tool TL) in three 
dimensions (the X-, Y- and Z-axis directions). 
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[0055] In a task line Where robots, such as the robot 1, are 
used, it is desired that the operating conditions of the task line 
be easily grasped by gaining a good vieW over the entire 
factory, for example. Accordingly, it has been desired to 
reduce the volume of a task line (task line volume), or in 
particular, to reduce the vertical dimension of the task line. 

[0056] In this regard, the robot 1 according to the above 
embodiment enables movement in the vertical (Z-axis) direc 
tion, using the sWing arm 9 Which sWings about the R-axis 
that extends in the horiZontal direction. Therefore, compared 
to a generally used Cartesian coordinate robot, in Which all of 
its three axes X, Y and Z are linear movement axes, the robot 
1 can reduce the Z-axis dimension in its entirety, permitting 
the Wrist unit 11 to have the same Z-axis movement range as 
that of the generally used Cartesian coordinate robot. 

[0057] In the present embodiment, the X-axis movement of 
the Wrist unit 11 can be produced by combining the X-axis 
movement of the movable body 3 along the linear movement 
rail 2 With the X-axis movement components in the sWinging 
motion of the sWing arm 9. Therefore, the Work can be carried 
to the destination faster than a generally used Cartesian coor 
dinate robot. Accordingly, the required speed can be ensured, 
Which means that the takt time can be maintained or can be 
shortened. 

[0058] Further, for example, the robot 1 is able to impart the 
X-axis movement to the movable body 3, While avoiding 
obstacles, such as the facilities of the factory or other devices, 
or Works, Which Would be partially present in the movement 
range of the robot 1. 

[0059] Speci?cally, the robot 1 can avoid the obstacles by 
raising or loWering the sWing arm 9 to permit the movable 
body 3 to move in the X-axis direction. More speci?cally, for 
example, in a pick-and-place task performed With the X-axis 
movement along the linear movement rail 2, the robot 1 can 
avoid obstacles present above and beloW the linear movement 
rail 2 by raising and loWering the Wrist unit 11 utiliZing the 
rotation (sWinging motion) of the sWing arm 9 about the 
R-axis, With the tip of the Wrist unit 11 being parallel to the 
X-axis direction. 

[0060] Accordingly, the raising and loWering motions of 
the Wrist unit 11, Which are caused by the rotation of the sWing 
arm 9 about the R-axis, are ensured to fall Within the Z-axis 
movement range, Without the need of sticking out the arms 
out of the Z-axis movement range. Thus, the conditions of 
performing the pick-and-place task, While avoiding obstacles 
can be easily ensured. In this Way, the robot 1 can have 
enhanced ?exibility in the avoidance of obstacles. 
[0061] The robot 1 according to the embodiment uses a 
telescopically movable retractable arm as the linear move 
ment arm 12. Therefore, the Wrist unit 11 can be moved in the 
Y-axis direction With the telescopic motion of the linear 
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movement arm 12 per se. Thus, the linear movement arm 12 
can be extended only When needed and can otherWise stay in 
a retracted state. 
[0062] In this Way, the linear movement arm 12 With its 
reducedY-axis dimension can ensure a Wide movement range 
in the Y-axis direction. In particular, the linear movement arm 
12 of the above embodiment has been con?gured including 
tWo movable members, ie the ?rst and second movable 
members 13 and 14. Therefore, although the Y-axis dimen 
sion of the linear movement arm 12 has been signi?cantly 
reduced, a comparatively large range of movement stroke can 
be obtained. 
[0063] As described above, the robot 1 according to the 
above embodiment is provided With the movable body 3 
Which is movable along the linear movement rail 2 horiZon 
tally extending in the X-axis direction. Thus, the robot 1 can 
provide a good advantage of reducing the entire vertical 
(Z-axis) dimension, but at the same time, can ensure a 
required movement range and movement speed. 
[0064] In the embodiment described above, a telescopically 
movable retractable arm has been used as the linear move 
ment arm 12. Alternatively, hoWever, a generally used linear 
movement mechanism may be used, such as a mechanism 
using ball screWs and nuts, Which enables linear movement. 
[0065] The linear movement arm 12, When it is to be made 
up of a retractable arm, may not necessarily be provided With 
the tWo movable members 13 and 14, but may be provided 
With a single movable member or three or more movable 
members. 
[0066] As a matter of course, the present invention may be 
implemented With adequate modi?cations Within the scope 
not departing from the spirit of the present invention. 
What is claimed is: 
1. A robot provided in a space in Which an X-axis, aY-axis 

and a Z-axis are set to be orthogonal to each other, compris 
ing: 

a linear movement rail that extends Which is parallel With 
the X-axis direction; 

a movable body linearly moved in the X-axis direction 
along the linear movement rail; 

a sWing arm having a ?rst end and a second end, Wherein 
the ?rst end is rotatably connected to the movable body 
around an R-axis extending in a horiZontal direction 
Which is orthogonal to the X-axis direction and the sec 
ond end extends radially from the R-axis; and 

a linear movement arm that is connected to the second end 
of the sWing arm and moves a Wrist unit in the Y-axis 
direction Which is parallel is With the R-axis, a task tool 
being loaded to the Wrist unit. 

2. The robot of claim 1, Wherein the linear movement arm 
is a telescopically movable retractable arm of Which move 
ment is telescopically controlled and retractable. 

* * * * * 


